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ABSTRACT

In the past forty years geographic information systems (GIS) technology has rapidly
advanced. As computerized technology has become more powerful and inexpensive the utility
of GIS has become more apparent and the presence of GIS in day-to-day life has become
increasingly common. GIS is both lauded and critiqued by practitioners of GIS and social
scientists for its wide range of applications and extensive use, With the increased presence of
GIS in society, both the positive and negative social implications have become more complex,
making the danger "not GIS or infonnation technologies, but our blissful ignorance of the
implications of what they are going to do TO us, because we have concentrated too much on
what GIS can do FOR us" (Sui & Goodchild, 200 I). This paper examines the social implications
of GIS from a theoretical framework. It focuses on social repercussions of GIS such as privacy,
access, and the misrepresentation, promulgation, and consumption of spatial infonnation.
As scholars in the field of science technology and society (STS) recognize, technology 
including GIS through its development and use -

is a social actor that undoubtedly affects and

is affected by society. Therefore, it is not surprising that GIS, like any technology, is shaped by
the varied and widespread social contexts in which GIS is designed and implemented. In
acknowledging this reality, one must also recognize that "as the two [society and technology] co
evolve, each changes as a result of this interdependence" (Sheppard, 2005). As a result, the
relationship between technology and society has undoubtedly shaped history. Unfortunately, the
complex GIS-society relationship is not well studied or understood and is continually evolving.
I explore how scholars are beginning to understand the social and historical implications

of the introduction, development, and increasingly widespread use of GIS. This paper uses an
STS framework to evaluate both literature from the early 1990s and more recent literature that
examines the influence and social implications of GIS. I provide context for my discussion of
the social implications of GIS by commenting on the merits and shortcomings of theoretical
frameworks that scholars have used to evaluate the influence of GIS on society. To gain a
holistic appreciation of issues surrounding the role of GIS in society I have reviewed literature
J

published from a variety of disciplines that apply positivist, technological detenninism,
constructi vism, deconstruction, and media studies conceptualizations of GIS.

Using the concerns presented in the literature and drawing upon my own personal
experience as a user of the technology, I identify other influences, uses and misuses of GIS that
are currently not adequately addressed. I also address why remaining open to new ways of
conceptualizing GIS and mitigating the effect of common social misuses and misconceptions is
paramount.
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INTRODUCTION
What is GIS?

Geographic Infonnation Systems (GIS) is defined as a computerized tool used for
"capturing, managing, analyzing, and displaying all forms of geographically referenced
information" (ESRl, 2008). Geographic information describes characteristics of locations.
These characteristics can include, but are not limited to names, features, land cover, population,
topography, climatic, socioeconomic, and sociopolitical information (Goodchild, 2000).
Geographic information systems are comprised of five equally important and interacting
components: hardware, software, network, data, and people.
Despite its [onnal defmition and parameters, GIS remains an indefmite and controversial
entity. As GIS technology has evolved it has acquired a broad range of definitions and
connotations. Although the term GIS is most often associated with maps, there are actually four
important utilities of GIS: maps, databases, analytical models, and communication of spatial
information. GIS functions include creating, acquiring, storing, editing, transferring, analyzing,
visualizing, and sharing digital spatial data (Goodchild, 2000). Each of these capacities can be
used to process and represent both quantitative and qualitative information and their relational
interactions.
Applications of GIS are seemingly infinite. They can include creating scientific and
professional models from animal movement to disaster response plans. GIS technology
continues to advance opportunities for more extensive "environmental and social science better
business decisions, more effective urban and regional planning and environmental management,
and better-informed policy making at local to global scales" (CSTB, 2003). The application of
GIS for personal and general purposes such as in-vehicle navigation, identifying the location of
cell phones, tracking the location of shipments, predicting the weather, and its social and
economic implications will also continue to increase. Due to the countless number of uses, an
individual's conception of GIS often depends on their relationship with it. Software developers,
practitioners, and general users view GIS differently based on the GIS utilities (databases,
analysis, mapping, or communication) they are most familiar with.
Community planners, for example, may perceive GIS as a computerized tool for
addressing geographic problems, while wildlife managers may view GIS as an electronic

inventory of the spatial distribution of natural and anthropogenic features that influence a species
habitat and behavior (Crumplin, 2007). These uses, however, are not mutually exclusive.
Comrmm.ity planners and wildlife managers could conceivably use GIS to collaborate on an issue
of shared concern such as determining where to establish a road, a wildlife preserve or a
commercial development. This example illustrates that diverse users of GIS may have unique
primary interests and goals that can be achieved by either using the same GIS tools and
methodologies in different ways, by using different features of GIS, or by learning from one
another's uses of GIS.
Although the recent abundance of geographic information in society and our ability to
process that infonnation is unprecedented, the desire to share or communicate geographic
information is innate: "humans have always needed to communicate geographic information, in
describing discoveries, giving directions, or registering ownership" (Sui & Goodchild, 2001).
Traditionally, geography, human geography, and cartography were venerable activities dictating
that maps were made by professional mapmakers. GIS, however, merely provides a new means
of facilitating the communication of spatial information and enabling humans to expand their
knowledge and use of geographic information beyond traditional cartographic conventions (Sui

& Goodchild, 2001). Or does it? The abundance and complexity of geospatial information and
capacity to process it creates an interesting paradox. Despite helping to "answer hard scientific
questions and to inform difficult policy decisions ... its sheer volume [makes and] will make it
increasingly hard to use effectively" (CSTB, 2003). Therefore, although GIS may make it more
convenient to convey and consume geographic information, this luxury carries with it
remarkable social implications. As the use of GIS and geospatial information becomes
increasingly common, understanding its role in society and how its uses affect society become
even more important.

The Rise of GIS Technology and the GI-"S-Curve"
GIS has been lauded as the "greatest agent of change in geographic capability and
awareness since the Renaissance"(Dobson, 1993). The recent increase in the use of geographic
information parallels the increase in the supply, diversity, and capabilities of GIS software and
computer technology which allows geographic information to be stored, retrieved, managed, and

2

analyzed more easily, The applications and thoories associated with GIS have emerged from
long standing cartographic traditions. Ancient cartographic traditions have been used to portray
spatial information for political and military purposes. Cartography attempts to simplify and
represent complex spatial information, in doing so it distorts the information it presents
(Monmonier, 1996). Therefore, GIS can not be isolated from the conventions of cartography;
however, the computerization of map making signaled the emergence of GIS as a unique entity.
As mapping entered the computer age The Harvard Lab for Computer Graphics and
Spatial Analysis was established in 1964 for advanced research and development of general
purpose mapping software and technology. Primitive computer software and hardware for
computerized mapping existed prior to the establishment of the Harvard Lab. The software
produced by the Harvard Lab, however, was made significant theoretical contributions to GIS
applications and was more widely distributed (Clarke, 2003). Research initiatives undertaken by
government agencies, including the Deparunent of Defense, US Geologic Service, US CellSus
Bureau, during the 19605 also paved the way for tbe emergence of the flISt GIS.
In the 1960s Canada's Department of Forestry and Rural Development initiated a large
scale project that sought to create an inventory of the nation's natural resources (DeMers, 2005).
The department hoped to gather infonnation on the forests, minerals, wildlife habitat, and water
resources amongst other things, in order to infonn the management of its resources. Creating a
detailed inventory of the country's natural resources would undoubtedly be a tedious process
requiring countless cartographers and large amounts of time and money. A chance meeting
between Roger Tomlinson, who at the time was the director of the department and an IBM
executive, gave rise to the idea of using eIDe!ging computer technology to conduct the survey. In
19605 and 1970s the Canadian Goographic Information Systems (CGIS) -the fIrst ever
geographic information system-was built. CGIS improved the effectiveness of conducting the
Canadian national resource inventory by reducing the cost and the time needed. With the
development of CGIS the term GIS was coined. As a result of its contribution to the advent of
modem GIS technology, CGIS is frequently cited as a critical point in GIS history and
Tomlinson, is recognized as the "grandfather" of GIS, for his role in developing and
implementing the computerized tool for collecting, managing, and storing spatial data
(Encyclopaedia Britannica, 2009; Goodchild, ; Greiner, 2007).
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By successfully simplifying the Canadian national inventory, CGIS captured the anention
and imagination of geographers and software developers alike. The introduction of eGIS raised
questions about how else GIS could be used to improve the efficiency of creating spatial
inventories and producing maps. A software corporation that benefited from the research efforts
of the Harvard laboratory and the CGIS, Environmental Systems Research Institute (ESRI) was
founded in 1969. By 1970 ESRI was fully operational, commercially producing and marketing
GIS software to the general public.
To understand how the GIS technology industry and the acceptance of GIS technology
have evolved since their emergence in 1970 it is useful to refer to the "GIS S-Curve" model (St.
Martin & Wing, 2007). The "GIS S-Curve" adapted ITom 'IS-Curve" models has been used to
map the market position of the technology. Although the "S-Curve" model is typically applied
to business analysis to assess the risks and benefits of investing in technologies throughout their
lifetime, the curve's depiction of the change in a technology's market acceptance can also be
used to examine a technology's influence on society (Schuch, 2008).
As applied to industry, the "S-Curve" model consists offour stages of industry growth;
the "innovation stage", the "growth boom", the "shakeout" and the "maturity boom" (Figure 1).
The "innovation stage," as the name suggests, is the phase in which technologies undergo
extensive research and development. As the technology's utility is proven and a market is
identified, early investors and users' interest in the technology stimulate a period of sudden
growth, referred to as the ('growth boom." The increase in the number of investors and
developers, however, creates a fierce competitive environment in which the industry'S supply of
the technology out-paces the market demand. In other words, the users that are interested in and
able to adopt the technology already have. Therefore, there are not many additional users
adopting the technology. In turn, this causes the growth of the market to slow.
As a result of the diminishing and eventually stagnant market growth, developers who are
unable to sustain their market share and revenues exit the industry. This lull in growth and the
reorientation of fums' business strategies is referred to as the "shakeout." Once the indUStry's
excess capacity is removed, the remaining fums anempt to reinvigorate the growth of the market
by repositioning the technology within the market. By deploying business strategies that
increase the technology's visibility, utility, and accessibility the industry usurp a resurgence
which is referred to as the "maturity boom." Additionally the industry could expand into new
4

markets to include new users and disciplines or the technology could go through a new
innovation phase giving rise to a new rendition of GIS that is perceived as a unique eotity. If
either of these scenarios were to occur it would give rise to new sets ofS-clln'e cycles and the
process of innovation, growth, shakeout, and boom could be perpetuated indefmitely.
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Fjgure 1. GIS S-Curve cycles illustrating the extrapolated estimates of the percent of the GIS
technology market that adopted GIS technology from 1970-2008, and the projected percent of
market adoption through 2012 (Adapted from Schuch 2008).
Within the market, however, during this fmal phase of growth, the industry's goal is to
encourage "the masses" to adopt the technology. In order to accomplish this, the industry makes
a concerted effort to implement research, design, and development initiatives that increase the
accessibility of the technology by reducing the price and making it easier to use. The push for
the "democratization of the technology," making it more accessible to users both in terms of cost
and the ease with which it can be used, enables the market acceptance of a technology to swell to
nearly complete acceptance (Schuch 2008). Although total acceptance of a technology by an
industry's market is not likely, the prevalence of the technology at the fmal stage of the
"maturity boom" becomes irrefutable. I

1

Even common technology, such as the automobile, has not reached a 100% adoption level.
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When the liS-Curve" model is applied to GIS it is apparent that the GIS "innovation
stage" began in the early 1970s (Figure 1). At that time only an estimated 40 people worldwide
were using computerized GIS technology (Greiner, 2007). As the 19705 progressed the
establishment of GIS software companies, including ESRI, and the ongoing research initiatives
of the Harvard Laboratory and other universities and government funded programs including
undenvriting provided by defense agencies fueled the innovation and development of GIS
technology (Schuurrnan, 2000). These initiatives triggered the GIS "growth boom" which began

in 1980 and continued until 1990.
The GIS "growth boom" also corresponds with Moore's Law, the increase in computing
capacity and decrease in the price of computer hardware (mainframe computers). These
developments in computer technology also allowed for the introduction of new software
packages such as ESRI's ARC INFO and the release of ODYSSEY GIS which improved the
functionality of GIS software. ODYSSEY GIS, for example, was the first vector GIS which
enabled users to map discrete features. Allowing users to create maps using points, lines, and
polygons increased the number'of applications for GIS and its marketability. Additionally,
graphical user interfaces including X-Windows, Microsoft Windows, and Apple's Macintosh
introduced new features including menus, on-line manuals, improved networks, and context
sensitive help (Clarke, 2003). Likewise the expansion of the GIS software and application
industry also created an employme,nt market that likely contributed to piquing interest in GIS and
served as a market driver (Chrisman, 2005),
Although the "changes in the scale, power, and cost of GIS ... corresponded to a boom in
the number and types of users and the diversification of products available to users" the growth
in the market acceptance of GIS is not anributed to the industry alone (pickles 2006a). The
growth of G1S during the 19805 was a product of both the "commercialization of software and
data" and the u'academisation' of the GIS R&D agenda" (Mark, 2003). The National Center for
Geographic Information Analysis (NCGIA) is one example of the academic development of GIS.
NCGIA-a "multi-institution, multidisciplinary research consortium" comprised of three
member institutions: the University of California, Santa Barbara; the University at Buffalo; and
the University of Maine--was founded in 1989 to promote "research and education in
geographic information science and its related technologies" (NCGIA, 2004). With funding
from the National Science Foundation (NSF) and other federal agencies, NCGlA research
6

initiatives made important contributions to the advancement of GIS applications and theory
which I will discuss in more detail later (Goodchild, ; Sheppard, 2005). In tum these
contributions helped spur the growth of the market for GIS technology.
By the early 19905 the increased accessibility and utility of GIS programs made GIS
appealing to a wide range of end-users. In 1993 the U.S Office of Management and Budget
estimated that $4.5 billion dollars of annual Federal expenditures were spent on digital
geographic information (Goodchild, 2000). With strong government investment in the
technology and an estimated 60 percent of the market adopting the technology, the growth of
GIS began to subside indicating the onset of the "shakeout."
The shakeout, of the early 1990s, coincides with the emergence of a heated debate
between GIS practitioners and social theorists over the capabilities of GIS, its use, and its future.
The two common opinions that dominated the debate were that GIS technology was "an
objective, neutral tool" or that it was "an inexorable implacable force"(Chrisman, 2005;
Crumplin,2007). As I will discuss in detail later, an important undercurrent that polarized the
debate was a sense of "us" and "them" that existed between practitioners of GIS and non
practitioners (Schuurrnan & Pratt, 2002).
As the debate intensified during the early 19905, it raised questions about the social
'implications and ethical issues surrounding GIS. These questions and new found concerns about
GIS may have frustrated the growth of the GIS technology market by causing existing and
potential users to consider not only what GIS can do FOR us, but also what it can do TO us.
Several examples of concerns voiced about GIS included the its potential for surveillance and
distortion of power relationships. By 1993, however, GIS software ran on PC and Mac operating
systems making GIS technology a $3 billion emerging industry, which lead to terrific potential
for expansion and to the emergence of industry players who were invested in seeing the
continued growth of GIS technology achieve its market potential (Schuurman, 2000). Therefore,
despite concerns about the social implications, there were incentives to continue to promote the
advancement of the technology and growth of the industry.
In the late 19905, the industry produced GIS technology with improved capacity, utility,
and accessibility, the debate about GIS and society was subsiding, and the GIS "maturity boom"
was on the horizon. In an attempt to capitalize on the opportunity for growth, dominant
corporations like ESRI provided funding and leadership that allowed for the modernization and
7

standardization of GIS technology (pickles, 2006a). Additionally, the establishment ofNCGIA 's
Project Varenius in 1995 also coaxed the industry toward another phase of growth (Mark., 2003).
Project Varenius, which was "motivated by scientific, technical and, societal concerns" sought to
improve "geographic information science through basic research, education, and outreach"
(Goodchild, Mark, Egenhofer, & Kemp, 1997). By supporting the study of geographic concepts
and methods to improve the use of GIS and advancement of technology and considering the
impact of GIS on individuals, organizations, and society, Project Varenius helped address
concerns about the social implications and stimulate the GIS maturity boom (Goodchild et aI.,
1997).
With the push from the industry and the rapidly expanding GIS community to
democratize the technology, there was a new outcropping of GIS technology that was targeted
for day-to-day activities and the general public. The democratization of GIS technology, the
computerization and digitization that has enabled people around the world to exchange
infonnation, like other technologies, has profound societal implications (Friedman, 1999). The
societal influence of the democratization of technology has been illustrated by examples such as
the beginning of printing, which allowed people to read and fostered the spread of literacy,
photocopying, which made people into publishers, television which turned people into viewers,
and now digitization involving the World Wide Web and GIS, which has made people into
broadcasters and more frequent consumers of spatial infonnation (Friedman, 1999).
Society was receptive to the new wave of GIS technology because the "maturity boom"
has provided us with many forms of GIS that can be applied to scientific research, professional
decision-making and everyday activities. The market democratization and the GIS "maturity
boom" allowed the industry to flourish and the market's growth potential to be realized.
Extensions of GIS technology that arise from the use of devices including GPS and satellites,
such as Google Earth, Map Quest, Zillow, and in-vehicle navigation, expose consumers to GIS
technology each day, and many people do not even realize that they are using it. The remnants
of the "maturity boom" and the prevalence of GIS technology are apparent. Yet despite anempts
in the early 1990s the social implications of GIS have not been fully examined and remain
unclear. Given the new position of GIS in society and the uncertainty about its ramifications and
its there is a need to re-examine the social implications of GIS.
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The future of GIS, the technology associated with it, and its applications remain
unknown. Examining the GIS S-Curve model reveals the trajectory of the market adoption of
GIS and associated technology and its projected future. The shape of the curves highlight two
periods of interest: the early 1990s and from 2005 to the present. The uncertainty of what is to
come makes the present a clear point of interest; however, it also demands at1ention because both
the early 19905 and the present are periods marked by slow market adoption and questions about
the social implications of the adoption of GIS. I will begin to explore how these periods of time
shaped the history of the interactions between GIS and society by examining the discourse about
GIS technology and its social implication that occurred in the early 1990s during the "shakeout."
Then I will examine the social implications of the recent and current push for the
"democratization of GIS."

The Debate Surrounding GIS in the Early 1990s
Over the past forty years, as geographic infonnation systems have rapidly evolved,
society's response to them has also changed. Prior to the 1990s GIS technology advanced
without much resistance or concern from practitioners or social scientists (Schuurman, 2000). 10
fact, "between 1983 and 1993 there was linle communication between ... those critical of and
those specializing in GIS (Sheppard, 2005). In the early 1990s, following a period of rapid
development, the silence was broken. An extensive and heated. debate about the powerful nature
of GIS technology and its social implications emerged. The debate centered around two primary
perspectives; those who considered. GIS "an objective, neutral tool" and those who saw "GIS as
an inexorable implacable force" (Chrisman, 2005; Crurnplin, 2007). Practitioners tended to
perceive GIS as "value-free, neutral tools", whereas social theorists rebuked GIS for being
"biased technologies serving only corporate and state interests" (Sui & Goodchild, 2003).
The division between the two schools of thinking is attributed to the fact that GIS was
initially used by the military, government, large corporations, and other powerful organizations,
rather than by the general public (Pickles, 2006a). In its formative years barriers to access,
including the expense and training required to operate software packages created a common
perception that GIS was an exclusive, powerful, and imposing force (Chrisman, 2005). GIS
practitioners themselves, however, tended to have a different perspective. Their experience with
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the technology enabled them to appreciate its practical applications and the potential for GIS to
become an increasingly useful technological tool.
One of the main driving forces behind the debate was the difference between critiques of
GIS from practitioners and those from outside of the community. The "internal critiques of GIS
focused on the technical [issues] while external critiques, largely from human geography,
[tended] to be wncerned with basic epistemological assumptions and social repercussions"
(Schuunnan & Pratt, 2002). The polarization of the critiques, however, was amplified by the
fact that "internal critiques [tend to] have a stake in the future of the technology while external
ones tend not to" (Schuunnan & Pran, 2002). The object of the external criticism, from social
and human geographers who are not practitioners, was and still is not meant 10 prevent the
acceptance or future development of GIS. Their objective was to prevent the presentation of
information using GIS from being accepted uncritically as "truth." They hoped to encourage
practitioners of GIS and consumers of geographic information to appreciate GIS as a means of
acquiring and disseminating knowledge that influences and is influenced by society, rather than
merely adopting it without question (Schuunnan & Pratt, 2002). These differing interests,
incentives, and concerns gave rise to a lot of tension between GIS practitioners and critics during
the 19905.
During the course of the debate about whether GIS is a useful tool, a detriment, or both,
concerns about the future of GIS technology were expressed by a range of individuals including
prominent social scientists and key figures within the GIS community. Michael Goodchild, who
in the early 19905 was one of the most influential individuals in the GIS community, was vocal
about his position in the debate over GIS. Goodchild a practitioner of GIS-eonsidered the father
of Geographic Information Science-indicated in an interview with GIS World in 1995, that he
strongly believed that future GIS "developments must be accompanied by advances in GIS
theories and a better understanding of the role of GIS in society" (Crumplin, 2007).
John Pickles, a social scientist and geographer, was and wntinues to be a prominent critic
from outside of the GIS discipline. Pickles contributions to the debate over the social
implications of GIS have been noteworthy. In '1995 Pickles was the editor of Ground Truth, a
book comprised of a series of scholarly articles that represent the critical examination of GIS
during the early 19905. Ground Truth is recognized as the first book to explicitly examine the
influence of GIS in its social context and promote the debate over the societal role of GIS. It
10

includes chapters on representation, technological innovations, ethics, global imagery,
participatory GIS, and the market and democracy of the technology. Although not all
participants in the discussion were able to make such public statements about their position, the
perspecti ve of both practitioners and critics, about the merits and threats of GIS were
represented. Individuals' opinions were frequently adamantly expressed in scholarly journals or
at the forefront of conversations at conferences.
As the debate intensified "undercurrents of hostility between the two groups and a
binarised perception of'us' and 'them'" emerged (Chrisman, 2005; Schuunnan & Pran, 2002).
Statements suggesting the inferiority of non-GIS users instigated a banle for disciplinary
preeminence and mounting animosity between the two perspectives which proved unproductive.
Without fully understanding the respective perspectives of the disciplines involved in the debate,
GIS practitioners and non-GIS users alike were unable and unwilling to concede. NCGIA
recognized the need for proactive measures that would prevent the debate from remaining
polarized. Subsequently, NCGIA established two new priorities: creating a venue that would
allow the two sides of the debate, the practitioners and the external critics, to meet; and
facilitating a productive and cooperative exchange of ideas about objective and subjective
characteristics of the technology.

NCG1A Initiative 19

In 1993, to implement its new priorities, NeGlA sponsored a meeting for GIS
practitioners and critics in Friday Harbor, Washington. The meeting was organized by Tom
Poiker a GIS researcher and Professor Emeritus at Simon Fraser University Professor, University
of Minnesota Professor of Geography Eric Sheppard, and social theorist John Pickles. Their
hope for this meeting was to address the tension between GIS practitioners and critics and to lay
the groundwork for interdisciplinary collaboration. GIS programmers, practitioners and critics
alike attended the four day "GIS and Society" workshop. The tension between GIS specialists
and social theorists and their conceptualizations and acceptance of GIS was apparent. Some
titles that encompass strong sentiments include Stan Openshaw's GIS and Society: A Lot ofFuss
About Very Liule That Matters and Not Enough About That Which Does, and a paper by Helen
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Couclelis entitled Geographic fllusion Systems: Towards a (Very Partial) Research Agenda/or

GIS in the Information Age. However, at the same time the meeting revealed their shared
interests and common goals. In this way, the meeting represented a prototype for reinvigorating
the debate about the future of GIS with informed discussions and constructive criticism.
Recognizing the potential for subsequent meetings to produce even more inspiring discussions,
NCGIA prepared a proposal for Initiative 19, a research agenda founded on the premise of the
Friday Harbor meeting.
The Initiative 19 proposal outlined a plan that would bring 30 to 40 GIS practitioners,
developers, critics and social theorists together to discuss contentious issues involving the
development and use of GIS. In doing so it would provide a venue for conceptualizing and
studying the social ramifications of GIS and for posing challenging research questions,
The group would then develop and implement a research agenda and reconvene two years later
to discuss their fIndings. The research agenda for Initiative 19 was comprised of seven important
themes (Harris & Weiner, 1996; Sheppard, 2005). The themes that were selected included:
1,
2.
3,
4.
5.
6.
7.

The social history of GIS technology
The role of GIS in community and grassroots organizations
Privacy, access, and ethics
The gendering of GIS
The role of GIS in environmental justice and political ecology
The role of GIS and human global change
Alternative types of GIS

The variety of themes selected catered to the diversity of disciplinary backgrounds represented
by the group. The intent of selecting seven topics was to provide starting points for GIS society
research that would in tum raise new questions and stimulate ongoing research as GIS and
society continued to co-evolve.
The proposal for Initiative 19 entitled GIS and Society: The Social Implications of How
People, Space, and Environment are Represented in GIS was approved in 1994. Two years later,
as planned, in March 1996, a specialist meeting was held in South Haven, Minnesota. At this
meeting, 37 researchers from a diverse range of disciplines including planning and public policy,
anthropology, psychology, communication studies, and political science presented papers on
topics stemming from the seven themes that were laid out in the research agenda. With these
papers as a basis for discussion, the participants engaged in a dialogue that attempted to integrate
these diverse disciplinary perspectives. The range of perspectives and topics represented helped
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participants identify that GIS and "GIS-based decisions can and do affect specific people in both
positive and negative ways" (Crumplin, 2007). In doing so the meeting served as a
"fonnalization of the intimation by critics of GIS that technology is always and irrevocably a
social process" (Schuurrnan, 2000). It also enabled the group to begin critical assessment of the
limitations and potential for GIS technology (NCGIA, 1994).
By considering GIS in a new context, in which voices from both sides of the debate as
well as those that had not previously been active were represented, it became apparent that the
social implications of GIS are far more complex than had originally been realized. GIS is shaped
by society because the technology is designed to cater to the consumers' desires and the
industry's interests. GIS can also be used to manipulate social data. Likewise the technology's
application shape the way it is used. Once scholars were able to break free from the previously
accepted dualism of GIS being either a good or bad technology, they were able to understand
that its profound and lasting social implications. Therefore, the culpability of GIS research,
development and applications should be called in to question. Military applications of GIS are
examples of "technology [that] can wound and kill" (Schuurman, 2000). Although this may be
the intention of military applications of GIS there are also unintentional consequences of GIS use
such alterations of data and violations of personal privacy. Therefore, GIS as a social construct
must be treated. as a far more complex social actor than it had been in previous discussions.
Given the complexity of the relationship between society and GIS, the 1996 meeting of
specialists helped identify several issues of primary concern. Topics they highlighted inel uded
what "can be represented. by GIS, how systems are developed. and used, and possibilities for
broadening involvement and access" (NCGlA, 1994). They also acknowledged the importance
of examining the social history of GIS, ethical issues surrounding privacy and access, and human
dimensions of global change (Sheppard, 2005).

Flourish: GIS and Society Literature Bubble

Following the establishment of Initiative 19 in 1994 there was a two year period of
intense research that produced a GIS and Society literature bubble. This bubble is a direct result
of the enthusiasm and ideas that carried over from conversations at the NCGIA meetings. The
papers from Initiative 19 were compiled and published in the NCGIA Scientific Report for the
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InitiaTive 19 Specialisf Meeting (Harris & Weiner, 1996). It is also an artifact of the NSF
funding and other government agencies granted for research pertaining to "GIS and Society."
Regardless of the amount of funding available for the study of the relationship between GIS and
society, examining the interactions between the two continues to be "a daunting task, because
both GIS and society mean different things to different people" (Sui & Goodchild, 2003).
Undoubtedly, this makes grappling with the relationship between these two ambiguous subjects
difficult.
Despite the persistent challenge of contemplating and engaging with the relationship
between GIS and society, the discussions following the establishment of Initiative 19 were
marked by more "subtle, politically savvy and substantive analyses" (Schuurman, 2000). Much
of the research that resulted from Initiative 19 attempted to use social theory frameworks to
evaluate the relationship between GIS and society. Some of the social theories most commonly
used to conceptualize the influence of GIS on society included positivism, determinism,
constructivism, deconstruction, and McLuhan's Four Laws of Media.

Social Theory: Conceptualizations of GIS and Living with Maps

Positivism
During first phase of the debate critics of GIS grounded their criticism in positivist
theory. Positivism as a school of thinking is based on affirming theories by using the scientific
method to produce reliable, verifiable, and repeatable results. Positivism also embodies the
belief that the personality and social position of a researcher do not influence scientific results.
Using these cornerstones of positivism, scholars called into question the quantitative and
empirical capabilities of GIS (M. Kwan & Knigge. 2006).
One might wonder why critics chose to deploy a critique of GIS laden with positivist
rhetoric. Interestingly enough, positivism may have presented itself to critics as a logical point
of departure for the debate because the utility of early GIS technology was marketed using a
positivist framework (Schuurman, 2004). Under this framework there was an "emphasis on
solving technical problems as well as improving technical interfaces" (Schuurrnan, 2000). In an
anempt to appeal to our "cultural insistence on objectivity" and to integrate GIS into the
scientific disciplines, software developers imbued GIS and its applications with positivist values
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(Schuunnan, 2004). For example GIS was construed as a technological means of producing
knowledge about spatial relationship and phenomenon (Sheppard, 2005). As GIS was more
widely used, the positivist conception of GIS -in which it is perceived as a means of verifying or
disproving theories and phenomena-became increasingly contentious.
Critics contended that assuming GIS to be positivist restricted its applications and imbued
the technology with unwarranted authority. Outside of the positivist framework it was apparent
that GIS was not only suitable for quantitative analysis (M. Kwan & Knigge, 2006). GIS can be
used as "a critical visual method of representing the spatiality of social processes, for facilitating
critical thinking ... and for building theory that is grounded in both quantitative and qualitative
data" (M. Kwan & Knigge, 2006). Therefore, by denying the capacity of GIS '10 handle other
types of information" such as photographs, videos, and narratives that "incorporate situated
knowledge and ethnographic material," a positivist CQnception of GIS dissuaded users from
using it in qualitative and exploratory fields such as feminist geography (M. Kwan & Knigge,
2006).

By rejecting the qualitative facets of GIS positivism, GIS was perceived as an absolute,
quantitative, fact producing entity. In this way positivism was an epistemological weakness of
GIS because it unjustifiably granted GIS authority (Schuurman & Pratt, 2002). The scathing
skepticism about the objectivity of GIS during the debate was likely heightened by the wealthy
and powerful institutions and cultures such as universities, the military, and government
organizations from which GIS technology emerged (Sheppard, 2005). Therefore, as a product of
these institutions and cultures GIS was cast in the same light.
Assuming that GIS is objective and absolute is dangerous because in spite of good
judgment and sound theoretical background ODe might be tempted to assume the results of GIS
analysis are objectively and transparently correct. Positivism, as it is expressed in GIS, serves to
Hreduce complex societal processes to points, lines, areas, and attributes" for processing and
analysis (Sieber, 2006). Implicit assumptioDs about the representation of spatial data inherently
distort reality. 1b.is distortion can be compounded and magnified in two ways. First, GIS
analysis often builds upon prior GIS processes and assumptions, which can Hconstruct claims
that are largely self-referential"(Lejano, 2008). Second, field data coHection techniques are not
as widely used, which increases the prevalence of secondary data (Sui & Goodchild, 2003). As a
result of both of these changes in data collection and analysis techniques, the authority of data
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needs to be carefully scrutinized, and the sources, methods, and results associated with GIS
processes need to be examined critically.
Geographer Robert Lake contributed to the critique of GIS by questioning positivism and
the ethical and ontological implications of GIS. Lake defined positivism as establishing
"assumptions of objectivity, value-neutrality, and the ontological separation of subject and
object" (Lake, 1993). Arguing that these basic assumptions cannot be applied to GIS and GIS
practitioners because they are shaped by underlying personal and social biases, he illustrated that
assuming GIS embodies these positivist characteristics inherently flaws our conception of GIS
and its capabilities. Under this misconception, practitioners' and consumers' uses of GIS are
constrained and the merit of GIS as a resource is compromised by the varied integrity of data and
output. If users and consumers of GIS information continue to presume that the information
component of GIS is value-neutral, GIS will become a widespread "quantitative, technocratic,
undemocratic, and yet seductive technology linked to science, power, and capital" (pavlovskaya,
2006). In this way the positivist view GIS although portrayed as a useful tool, poses serious
threats to society.
GIS critics' accusations of positivism was both central to the debate and hindered the
advancement of the discussion of ways to address the social implications because it was not well
received by GIS practitioners. Practitioners tended to defme positivism differently than critics
and did not associate themselves with the positivist ideology outlined by critics (Schuunnan &
Pran, 2002). As a result, when individuals from outside of the GIS community employed a
positivist critique, GIS practitioners became very defensive of their techniques and
methodologies. Unfortunately, practitioners' appreciation for the scientific utility of GIS
technology caused them to resist external critiques that might restrict the applications of GIS. In
doing so it prevented them from being open to acknowledging the social implications associated
with the use of GIS. Therefore, the disagreement over whether GIS is in fact as a positivist
tradition widened the gap between the proponents on either side of the debate.
Although the argument in favor of abandoning a positivist conceptualization of GIS may
seem persuasive, scholars tended to frame positivism differently, creating "a certain looseness
around the tenn positivism" that muddled the debate making the discourse about positivism,
GIS, and its social implications abstract and at times disjointed (Schuurman & Pran, 2002).
Throughout the discourse, positivism was defined as everything from "science," and <1he
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scientific method," to "a way of resol ving problems of representation," and the "relationship
between reality and image" (Schuurrnan & Pratt, 2002). Without a standard definition of
positivism within the debate, the use of positivist theory allowed critics to divert the discussion
to address broader issues of science and epistemology. As Nadine Schuunnan suggests, rather
than constructively assessing the strengths and weaknesses of using GIS as a tool for acquiring
knowledge, determining how GIS could be improved, or establishing more rigorous
methodologies, the discussion of positivism began to encompass the broader issues of scientific
research and methodologies (Schuunnan, 2000)
The debate that was initially meant to be an effort to address the shortcomings of GIS
constructively, digressed into an unconstructive emphasis of it weaknesses without
recommendations for addressing its weakness (Schuurrnan & Pratt, 2002). Although addressing
weaknesses is an important first step, the discussion should also consider how to address its
weaknesses. A fault of the positivist framework for studying GIS was that "GIS applications
were hampered by the tunnel-vision of positivism"(Sui, 1996). Positivism could have enabled or
caused scholars to circumvent the conceptualization and contextualization of GIS methodologies,
ontological, and epistemological components rather than addressing the pertinent underlying
issues. Although recognizing weaknesses is always an important first step in working to address
the problem, positivism may have frustrated the ability of scholars to move beyond that fIrst step
toward proactive solutions. Rather than continuing to further our understanding of the social
implications of GIS, both the practitioners' and the critics' discussion of positivism remained
focused around its initial contributions to the debate. Unable to provide meaningful
recommendations for how to address the weaknesses that were identified, software developers
meanwhile continued to introduce technological "updates" that were based on the existing,
flawed quantitative techniques (Sui, 1996).
By the mid 1990s, with increasing awareness that "GIS was non-negotiable'" the debate
became more fragmented (Schuunnan, 2000). By 1995 positivism was no longer the primary
critique of GIS. Even though "the disagreements between practitioners of GIS and its critics
over whether or not the technology is positivist [and which definition of positivism should be
applied to it] have never been resolved," other social theories such as determinism,
constructivism and deconstruction have since been applied to the study of GIS (Schuurman &
Pran, 2002). In the next phase of the debate some critics turned their focus toward creating
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functional means of democratizing the technology and making it more familiar and available to
the public, while others such as Pickles and Chrisman continued to examine the social
implications of GIS technology.

Technological Deferminism
Critics also confronted the use of technological determinism as a means ofjustifying the
rapid development and wide spread implementation of GIS technology. Technological
determinism is founded on the principal that technology "is a unilinear progression from less to
more advanced systems and ... is an imperative to which social institutions and people must
adapt" (Chrisman 2005). Additionally technological determinism suggests that technology is
one of history's driving forces; the introduction of technology contributes to important historic
events that alter society (Smith & Marx, 1994). In the early years, as GIS was first being
adopted, there was an apparent belief that GIS technology was "intrinsically independent from
the social world" (Chrisman 2005). Assumptions that GIS was deterministic in nature, were
grossly naiVe, because determinisms fails to acknowledge the inherent role of people as social
actors that are both influenced and influence the advancement of GIS technology. Although
determinism was not widely applied to GIS, its presence within the discipline is noteworthy.
The use of determinism to justify the advancement of GIS was most often applied or
alluded to by GIS researchers and practitioners. One such researcher, Robert Dobson known for
applying the term "automated geography" to what is now referred as GIS, was a strong
proponent of the determinist view of GIS (Chrisman, 2005)2. The use of the term automated
geography, itself implies a technology that exists and operates independently of people. This
moniker, regardless of whether or not it was intentional, downplays the role of GIS as a social
actor.
Critics of GIS responded to determinist logic by acknowledging that using detenninistic
values to assess GIS is unerly inappropriate for the following reasons. First, even the most basic
definitions of GIS identify people as one of the four main functional components of GIS.
Without people the collection, manipulation, and analysis of data is impossible. Second, the
Dobson restated his position in 2004 and longer assumes a strong deterministic stance. He acknowledges the
potential undesirable consequences associated with GfS technology (Chrisman, 2005)

2
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outputs of GIS inevitably are used by and interact with society, individuals, organizations, and
governments on a variety of levels. Whether they are used to inform decision making, or to
communicate information, society both affects and is affected by GIS. Therefore, it is
impossible, or more importantly irresponsible, to study GIS in isolation, without regard for its
social design and use.
Those who studied GIS through a determinist framework, perceived critics' concerns
about the social implications as "barriers to the rightful CQurse of logical unfolding of
technological futures" (Chrisman, 2005). In other words, they feared that growing concerns
about the ramifications of GIS would prevent the advancement of their industry. With the
underlying incentives to ensure future technological advancements, those within the GIS
community were unable to frame their argument without resorting to rhetoric laden in
technological determinism. Unfortunately by assuming a defensive stance, the reoccurring
theme of "us" versus "them" reared its ugly head again, preventing the discourse from
productively evolving,

Constructivism
Constructivist social theory, sometimes called co-construction, was used to counter
technological determinist rhetoric. Constructivism is best expressed as the understanding that
humans generate knowledge and meaning from their experience. The experience with an idea
itself and the environment in which an idea arises inform our understanding of the meaning of
the idea. Therefore, "the experience in which an idea is embedded is critical to the individual's
understanding of and ability to use that idea" (Duffy & Johassen, 1992). As opposed to
technological determinism, constructivism suggests a user's experiences with GIS and
perception of society's use of GIS influences whether they adopt the technology, and if they do,
how they use it. Through their exposure to GIS users generate knowledge and an appreciation
for its capacity and limitations which influences their interest in and demand for GIS.
Constructivist theory suggests that GIS technology is not an external force acting on
society, but rather that it is an internal, societal appreciation and curiosity about the capacity and
potential of GIS that is expressed by individuals, and administrative, political and corporate
entities that drives its development and use. It suggests that "the expansion of GIS has come
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about because, on balance, its users have accomplished their objectives" (Chrisman 2005). By
producing technology that meets or exceeds consumer's expectations the industry has created a
group of satisfied, recurring users that are interested in continuing to use GIS technology.
The constructivism-based argument suggests that GIS software manufactures and
vendors effectively marketed GIS as -and proved to users that it can be- an essential
technological means of understanding the spatial dimensions of data. For example, manufactures
and marketers of software are cognizant of the importance of using GIS to communicate,
because all of its "functions such as data storage, management, analysis and so on are
intermediate steps serving primarily as means to communicative ends" (Sui & Goodchild, 2003).
Therefore, the communicative capacity of GIS is used to encourage new users to try the
technology and to experience its faculties for themselves. Once consumers adopt the technology
they themselves recognize that by making ''the complexities of the world more visible and
intercomparable through the use of nwnbers and abstract data models" GIS can cut costs and
address complex environmental, economic, and social challenges (Chrisman, 2005).
Recognizing the utility of this tool, conswners have expressed their desire to access, assess, and
communicate information about spatial data. They have also begun to imagine what GIS can be
used to accomplish and in doing so have developed an apparent "need" to enjoy '\....hat GIS can
do FOR us" (Sui & Goodchild, 2001).
Promoters of the "GIS bandwagon" suggest that jumping aboard is the way to success,
and that "technology can fulfill every demand and bring you the world" (Chrisman, 2005). It has
convinced many individuals to set aside their concerns, in favor of adopting the technology. This
decision, however, is not without consequences. Unfortunately, users willingly accept the
convenience of GIS technology without fully considering or understanding what it is going to do
TO us; its effects on personal privacy, the availability of spatial information, and the
representation and consumption of spatial data (Sui & Goodchild, 2001). The repercussions of
this behavior are twofold. First, it has fueled the growth and development of the GIS technology
industry creating a powerful, positive feedback loop that has resulted in rapid growth in the
market acceptance of GIS, reinforcing its prevalence in society. As a, visualization, software
packages with limited analytical capacity and "versatile display functionality have corne to
dominate the rnarket"(pavlovskaya, 2006). Second, the combination of a user's allegiance to
GIS and their ability to be "seduced" by maps causes them to "lose sight of the complex matrix
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of insti tutions, practices and discourses" surrounding the development of the technology and the
maps it produces (Pickles, 2006b). Therefore the appeal of GIS can obscure pressing ethical and
social issues.
In retrospect, the skepticism exhibited in the early 1990s about the power of GIS may
appear excessive; however, entirely abandoning concerns about the social implications of GIS in
favor of unequi vocally and unquestioningly adopting the technology is completely unjustified.
Many of the concerns about GIS, that were raised by Pickles in Ground Truth (1995) and other
critics who were engaged in the 19905 debate, still remain viable (O'Sullivan, 2006). Concerns
about the ethical use of GIS, for example, are still intact because GIS permits anonymous
authorship, which negates authoritative responsibility. Therefore, as the number of maps and
data sets produced and published has grown exponentially, it is difficult to determine if they are
credible (O'Sullivan, 2006).
Although the software industry has played a role in increasing the prevalence of GIS by
producing and marketing the technology, it has not forced GIS on consumers. Rather the
industry has facilitated consumers' adoption of the technology by responding to consumer
demands, whjch inevitably "go in phases as new groups discover GIS" and invent new uses for it
(Chrisman,2005). As consumer preferences change, software producers and marketing
departments cater their response, their software systems, to consumers' needs in order to
continue to expand their customer base (Chrisman, 2005). Even though the spike in consumer
interest in GIS has resulted in near market saturation, the market for GIS is not static and will not
likely become static in the near future. The "web of technology and society consists of many
complex relationships between artifacts and people, institutions and data, software and
researchers" (Chrisman, 2005). k; GIS becomes even more intertwined, the complexity of these
relationships will be even greater. Therefore, as the development and utilization of GIS and its
applications expand, its effects on society will undoubtedly continue to persist and find new
venues of expression.
The very characteristics that make GIS such a powerful and desirable technology; its
ability to capture, store, process, and represent an infinite number of types of data, also make it
powerful and potentially devious. This exemplifies the need to conceptualize the mutual
relationship between GIS and society. Although the constructivist view of GIS technology that
perceives its development as being driven solely by its utility and consumer satisfaction is true to
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a limited degree, consumer acceptance of a technology should not negate the importance of
understanding how it is shaped by its co-construction with society.

Deconsn-uction
Deconstruction and deconstructive analyses can be defined as identifying deemphasized,
overlooked, or suppressed features. Deconstruction originates from the work of the French
philosopher Jacques Derrida, who suggests that no medium is a distinct whole, but rather is
infinitely complex. To understand the complexity of a piece of literature or map one has to
problematize its meaning and representation of the information that shapes its meaning.
In contrast with technological determinism and positivism, deconstruction anempts to
understand the social environment surrounding GIS, map makers and the maps they produce.
Brian Harley introduced deconstruction to the GIS and society debate. In doing so he challenged
the existing conceptualizations of the relationship between GIS and society and presented an
alternative way of approaching the questions the other social theories inadequately addressed
(Sui & Goodchild, 2003). Harley who applied a deconstructionist rhetoric to mapping,
recognized that "maps are situated in a particular set of [competing] interests, including cultural,
historical and political" (Crampton, 2001). The deconstruction of maps "demands a search for
metaphor and rhetoric in maps where previously scholars had found only measurement and
topography" (Harley, 1989). Harley believed that maps, like media, can best be understood if
one considers their "silences and secrecies," the things '<rhey subjugate, ignore, downplay"
(Crampton, 2001; Harley, 1988). In this way, Harley advocates reading between the Jines of a
map, "through its tropes to discover the silences and contradictions that challenge the apparent
honesty of the image" (Harley, 1989). A map's capacity to obscure empowers the map maker
and increases the potential for maps to deceive those who do not use their discretion when
interpreting their meaning. "By positioning maps within their societal power relations a richer
account of their purpose could be provided" tQ the map user (Crampton, 2001). Every map has
both a context and a subtext that may not be apparent at fIrst glance, but nonetheless influences
the way the infonnation it presents is conveyed.
Harley's deconstruction of maps, rooted in traditional geography and cartography, can
also be applied to maps produced using GIS because, as Schuurrnan and nearly all other scholars
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of GIS agree, "GIS without geography is indeed a naive and dangerous empiricism"
(Schuurman,2000). Unfortunately, Harley died before he was able to apply his deconstruction
theories to GIS. Work that was left unfmished included a proposed collaborative project with
John Pickles that would have studied the social implications of GIS using deconstruction
(Crampton, 2001). In order to appreciate fully the merit of applying deconstruction to GIS,
Harley's successors should extend his research. Jeremy Crampton has documented Harley's
work, begun it to GIS, and proposed a Haddan research agenda for future GIS research
(Crampton, 2001). He suggests that authorship, and map readership should be questioned to
understand power-knowledge relationships and ethical issues..
GIS as Media

Prior to classifying GIS as a new type of media, the study of the social dimensions of GIS
was constrained by its conceptualization "as tools for database management, mapping, and
spatial analysis" (Sui & Goodchild, 2001). Although scholars who studied GIS from a
deconstruction perspective began to consider it as they would other forms of media, they did not
fully explore this analogy (Sui & Goodchild, 2003). Around 1995, when the GIS and society
research agenda was established, scholars started to expand their definition of GIS in order to
grapple with its social implications.
Even though GIS may not have always presented itself as a clear and apparent form of
media, it can be argued that since its inception it has always been so. Since the 1970s GIS has
made the apparent transition from being perceived as a computerized tool for efficient data
management to being more commonly perceived as a computerized tool for effectively
communicating information. This transformation is evident when one examines both the change
in the technological capacity and application between the 1970s and 2000s, and the evolution of
commercial product names. The names of early products such as Arc/lnfo for example, both
imply and evoke the capacity for GIS to use lines, graphs, and attributes to process and manage
data. Whereas, geographic information products that are currently on the market such as
Geomedia and MapGuide bear names that emphasize the product'S capacity as a medium (Skov
Petersen, 2002; Sui & Goodchild, 200 1). The transition in the marketing and use of GIS
technology, from predominately being focused on data management to its increasing prevalence
as a means of communicating information, undoubtedly changed the role of GIS as a social
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actor. Therefore, logically, GIS, applications of GIS, and our conceptualization of GIS should
co-evolve.
The revelation that GIS is and should be studied as media, and the subsequent
examination of it as media was appropriate and long overdue. GIS is not only a fonn of media, it
is a type of mass media that has proven its ability to "broadcast information to large numbers of
people in a short period of time" (Sui & Goodchild, 2001). In recognizing the communicative
capacity of GIS, spatial technology has become an increasingly common means of
communicating information about the world to scientists, professionals, and the general public.
Given that the ultimate goal of GIS is to store and communicate information to an audience,
"communication in its broadest sense must be put at the center, when we discuss relationships
between GIS and society" (Sui & Goodchild, 2001). Additionally, some individuals believe that
as a tool for communicating, the "impacts of GIS are realized only when results are presented to
people on screens or on paper" (Sui & Goodchild, 2001). Therefore, studying GIS as media is a
logical approach for understanding the societal impacts.
On this prem.ise, in the early 20005, Daniel Sui and Michael Goodchild, the first
individuals from within the GIS community to "engage fully with the epistemological bases of
critical inquiries into GIS," took on the challenge of systematically studying GIS as media
(Schuurman, 2000; Sui & Goodchild, 2001, 2003). In an anempt to understand the complexity
of the relationship between GIS and society, they based their study of GIS media on Marshall
. McLuhan's Four Laws of Media, which will be discussed in detail later (Schuunnan & Pratt,
2002; Sui & Goodchild, 2001). Their examination ofGlS using McLuhan's Laws showed that
media studies can enable us to 'l:ranscend the instrumental rationality [that is] currently rampant
among both GIS developers and GIS practitioners and [to] cultivate a more holistic approach ta
the non-linear relationship between GIS and society" (Sui & Goodchild, 2001). As the first to
study GIS intensively as media, Sui and Goodchild were intrigued by their initial findings and
encourage "a shift in perspective from viewing them as instruments for problem-solving to
viewing them as media far communication"(Sui & Goodchild, 2003). In this way, their work
also captivated an audience of GIS researchers and caused them to recognize that the societal
impacts of media are fairly well understood and provide a sound perspective that will expand our
ability to assess the infl uence of GIS on society (Sui & Goodchild, 2001).
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A number scholars have followed the lead of Sui and Goodchild (Crumplin, 2007). Since
the early 2000s evaluating GIS as a type of media, has become increasingly appealing because
the capacity for using GIS to communicate is superseding its ability to map, perfonn spatial
analysis, and manage databases. Therefore, it is not surprising that in recent years there has been
growing support for recognizing and studying GIS as a form of media. Studying GIS technology
as media has advanced our understanding of the social implications of GIS and will likely
continue to be useful as technological advancements improve the efficiency and effectiveness
with which it represents spatial information (Sui & Goodchild, 2003).

Marshall McLuhan 's Four Laws ofMedia
Communication theorist, Marshall McLuhan (1988) developed and proposed four laws of
media which he believed can be applied to study interactions between society and media. He
suggested that there are four consequences that follow the advent of each type of media:
enhancement, obsolescence, retrieval, and reversal. Each of these four consequences acts upon
cultural and human abilities. Historically, the study of GIS and society has been portrayed as a
traditional linear, cause-and-effect relationship. Applying the laws of media allows scholars to
break from this convention in favor of examining the more complex relationship between GIS
and society and the resulting consequences that occur simultaneously rather than sequentially
(Crumplin, 2007). By abandoning the pre-existing paradigms and social theories associated with
the debate, scholars have finally begun to focus their attention on identifying, examining, and
addressing the social implications of GIS by first recognizing the multiple consequences
associated with adopting GIS media (Crumplin, 2007; McLuhan & McLuhan, 1988).
McLuhan's laws are based on two essential principles. The first, the "ground" represents
the social, cultural, historical, and geographical context surrounding media. It is the backdrop
for the second principle the "figure". The figure is the technology itself. Two of the four
consequences of media affect the ground, and two affect the figure. The ground is involved in
reversal and obsolescence, while the figure affects enhancement or retrieval. Simultaneously
examining the ground, the figure, and the four consequences associated with media, allows
media studies to account for the social forces involved with society's use of GIS. In doing so it
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provides a more inclusive account of the effects of GIS on society and vice-versa (Sui &
Goodchild,2003).
The three primary modes used to communicate information are: oraVspeech,
writing/printing press, and electronic media (Sui & Goodchild, 2003). Each of these has unique
effects on society because they simulate different ''psychic and physical impacts on individuals
and society as a whole" (Sui & Goodchild, 2003). Media act as "extensions of people, but in time
people become extensions of media;" therefore when considering the ramifications of GIS, the
ways in which GIS enables humans to extend their faculties and the way people influence media
should both be considered (Crumplin, 2007).
Sui and Goodchild's analysis of GIS using McLuhan's Four Laws of Media shows that
the influence of GIS on society, like other forms of media, is neither positive nor negative; it is a
combination of both. Nor is it neutral, since media shapes and transforms society. Their
analysis supports Pickles assertion that GIS is both a "slayer of cartography and champion of a
reborn quantitative revolution of applied geography" (pickles, 2006a; Sui & Goodchild, 2003).
They also suggest that GIS has similar effects on other technologies, and cultural and human
practices and faculties.
Sui and Goodchild suggest several ways GIS has extended human capabilities. First, GIS
improves the ability of our hands to process and produce information. Rather than drawing maps
by hand we can now use our hands and GIS computerized tools to create maps more efficiently.
Second, GIS has improved our visual capacity by enabling us to integrate information from
aerial photography and remote sensing technology. Previously these sources of information
were available, but were not integrated into spatial analysis processes. Third, through the use of
global positioning systems (GPS) our ability to navigate has improved. GPS points spatial
reference data including latitude, longitude, elevation, and direction at a user's fmger tips.
Finally, by providing tools for modeling and spatial analysis, Sui and Goodchild suggest that GIS
has also enhanced our central nervous system by expanding our ability to think critically
(Crumplin,2007). These enhancements of human capabilities also enrich society by providing a
more effective means of collecting, storing, representing, and responding 10 spatial data (Figure
2). By providing users with innovative means of producing visualizations and visual analysis of
data GIS facilitates problem solving, decision making, and research initiatives (Sui & Goodchild,
2003). GIS simplifies complex relationships. In doing so it enhances our ability to ask and
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answer difficult questions. It is important to note that GIS also can increase the number of
opportunities for data to be misrepresented or misinterpreted.
While GIS has augmented these features, it has also retrieved, or reinstated others that
had become obsolete as a result of the adoption of other technologies. For example, there has
been a resurgent need for quantitative analysis based on models, algorithms, and techniques that
were established in the 19505 and 19605 during the quantitative revolution--one of four major
turning points in the history of geography-and changed the methods used for geographic
research. At the same time GIS has re-enforced the value of using rhetoric to explain the stories
and meaning associated with images. GIS has also led scholars to explore the social implications
of maps, drawing their analysis from critical and classical social theories and disciplines. The
debate about contemporary GIS technology and its conceptualization has also revived C{)ncerns
about cartography and traditional mapping practices that predate it. Harley's deconstruction for
example calls upon the earlier work of individuals such as Mark Monmonier who explored
cartographic topics including how to deceive and lie with maps (Monmoruer, 1996).
Although GIS has evoked epistemological questions about cartographic principles, it has
also made traditional, manual cartographic map making practices obsolete. It should be noted
that McLuhan's Laws prescribes obsolescence not as the termination of cultural practices or
faculties, but rather suggests that they are no longer as prevalent as they once were. Sui and
Goodchild found that, as a result of the abundance of digital data in society and the ability of GIS
to facilitate its use, "visual analysis is usurping text: and mapping has disseminated into other
disciplines over which geographers exert linle influence" (Schuurman, 2000). In this way GIS is
causing other forms of spatial communication to become obsolete.
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Enhanoement
(Figure),

Revers.al
(Ground)
·Dependent on technology
for information

-Data Collection

•Problems and research
questions adjusted to
fit GIS capabilities
-Provides artificial sense
of reality

Obsolescence
(Ground)

Retrieval
(Figure)
-Ability to assess and
articulate the story
behind images

-Traditional manual
Cartography
·Field data collection
techniques

-Qua ntitative
techni ques for
modeling and analysis

Figure 2. An analysis of the social consequences of GIS b<1sed on Marshall McLuhan's Four
aws of :'vledia. using examples of the effect of the enhancement. retrie\·aL rc\·ersal ~lt1d
obsolescence on the ground and figure. (Adapted ii-om Crumplin 2007,.
Finally. the predominance of CiTS in society has made us morc dependellt on
hnologically-based means of acquiring information. knowledge and understanding and has led
ome to think thai anY maDable problem has a teclU1010gical solution (Crumphn, 2007). Sui and
Goodchild's applicallOo ofMcLuhan's bws demonstrate that users who are completely
ngrossed by the power of GIS may be constrained by its functions and may be unable to ask
important questions that are critical to their analySIS or purpose (Sui & Goodchild. 2003). Rather
han asking pertinent questions and then creaung research methods, they might be tempted to
formulate questions based on GIS methodologies. This example depicts how GIS call re\'erse it
originalobjecti\'e. Instead of expanding our ability to understand information, it can cause us
narrow our focus. AlthouQ:h in some instances GIS may increase an individual'

pacity for

ritical analYsis, under other circumstances it may hinder one's ability to think analytically.

In the next few years as GIS use increases, the re\·ersals caused by GIS will likely
become more apparent. The basic assumptions of McLuhan's Law:::; of media suggest tbat
"saturated use would produce a re\'ersal oflhe onginal intent" (Sui & Goodchild, 2003).

2
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Therefore, as GIS approaches the peak of the maturity boom, and achieves near market
saturation, new questions about the influence of GIS on society will likely arise. For example:
How will the original intent of GIS technology be reversed? Are there ways to prevent the
reversal of GIS from undermining the societal enhancements GIS technology has provided?3
How can the reversal of the merits of GIS be mitigated?
McLuhan's Four Laws of media provide a framework that effectively expresses the
importance of considering the social context of GIS and the technology simultaneously.
Applying MeLuhan' s laws to the study of GIS may enable the "identification of [its] possible
side effects and undesirable consequences early enough for some or all of them to be mitigated"
(Chrisman, 2005; Crumplin, 2007). Although GIS fits nicely within some of the parameters
outlined by McLuhan, the assessment of the social implications of GIS should not be constrained
by it. GIS should be critically examined from multiple perspectives to ensure that this
framework is appropriate and does not fail to acknowledge important ramifications (Crumplin,
2007).
Authors criticize McLuhan's laws because they believe he was unable to isolate the
influence of the cultural climate from the innovation of media Therefore they suggest he
unjustifiably attributes changes in society to media rather than to changes in everyday life
(Crumplin, 2007). His laws were also criticized for being founded on technological
determinism. Although McLuhan advocates for the assessment of the social implications of
media because he believes they serve to "amplify or accelerate existing processes," this position
alone does not legitimize the parallel between the two theories (Crumplin, 2007). The
distinguishing difference between McLuhan's laws and technological determinism is that
McLuhan's laws do not adhere to the notion ofa linear march of progress as determinism does.
Instead McLuhan's laws emphasize the importance of recognizing the consequences that occur
simultaneously rather than sequentially.
An obvious fuult I find with applying McLuhan's Four Laws of Media to GIS is that the

they were developed. between the 1960s and the 19805. Therefore, they are not informed by the
current age of electronic media and do not accurately account for nuances in media that
3 Marshall McLuhan proposes refraining from technological advances as the primary means of avoiding the conflict
of enhancement and reversal that arises with technological developmenl His Luddite prescription for addressing
this te<:hnological paradox., is deemed infeasIble and therefore, fails to resolve the issue at hand (Sui & Goodchild.,
2003).
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succeeded McLuhan. New technologies including GIS and the internet raise questions of
privacy and access that were not as acute in previous forms of media such as radio, broadcast

TV, and newsprint These modem types of electronic media have also magnified the role of GIS

as a medium, by accelerating the development of GIS and providing a network., for sharing
spatial data.
Although using existing frameworks for understanding how a technology shapes society
can be useful, one must recognize that just because a framework suits one technology, it does not

mean that framework will suit all subsequent ones. When examining GIS as a type of media,
one needs to be cognizant of the characteristics of GIS that differentiate it from previous types of
media. For example the use of GIS introduces new, unprecedented concerns about media and
personal privacy and its ability to make personal data both appear and disappear that were not
associated with radio, television, and text. Whereas the internet as a fonn of media capable of
collecting, and storing infonnation about individuals is a complement to GIS that may make
breaching an individual's personal privacy increasingly easy.
Another fault I find with the push to study GIS as media is that its advocates call for a
"shift of perspective from viewing them [GIS] as instruments for problem solving to viewing
them as media for comrnunication"(Sui & Goodchild, 2003). I disagree with the proposition that
GIS has to be either a tool for problem solving or a means of conveying infonnation. I think GIS
can and often is a means of achieving both, either simultaneously or in succession. Although
studying GIS as media clarifies the social implications of GIS by focusing on the dimensions of
enhancement, obsolescence, retrieval, and reversals, it insufficiently addresses issues of concern
such as personal privacy and ethics.

The Bursting Bubble: The Decline in GIS and Society Literature
Even though in the past decade "debates about social implications of GIS raged" there
currently appears to be less concern about and investigation of the topic (Schuurman & Kwan,
2004). Or perhaps less funding is available now that NCGIA Initiative 19 is obsolete, and
therefore less attention is being paid to the topic. Schuurman and Kwan's review ofliterature
from 1995 to 2003 indicates that a mere 8% of literature published in the predominant GIScience
journals including Inrernational Journal a/Geographical Information Science, Transacrions in
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GIS, Carrography and Geographic Information Science, and Cartographica pertained to GIS
and society. These are not the only journals that contain literature on GIS and society; they are,
however, a sample ofjournals that are widely read by practitioners and are likely to contain
articles on the topic. I found several notable articles that were published after 2003 and therefore
not included in this srudy in Cartographica, Environment and Planning, Science Technology &

Human Values, Progress in Human Geography, Royal Geographical Society, and Annals ofthe
Association ofAmerican Geographers. The topics of recent literature include incorporating the
social implications of GIS in GIS curriculum, issues of personal privacy, public participation
GIS, and the wikification of GIS (Entchev, 2005; Sieber, 2006; St. Martin & Wing, 2007; Sui,
2008). Therefore, it is apparent that scholarly work on the topic is stiLL occurring, but may be
less widely pursued than it was ten years ago.

In 1995, a point at which the debate was particularly intense, a large amount of literature
was published on the social implications of GIS. Common themes included ethics, positivism,
and technological determinism (Schuunnan & Kwan, 2004). In fact, the majority of the articles
critical of GIS were published in 1995. This might be attributed to the 1995 publication ofa
Cartography and Geographic Information Society (CAGIS) anthology comprised of20 essays
that examined the implicit epistemological and ethical shortcomings of GIS and the concurrent
publication of articles associated with Initiative 19 (SchuurmaI4 2000). Excluding the 1995
surge in literature pertaining to the social ramifications of GIS, Schuurman and Kwan found that
only 4% of the articles published about GIS acknowledge the social and theoretical components
of GIS technology (O'Sullivan, 2006; Schuunnan & Kwan, 2004).
Schuunnan and Kwan believe that their [mdings indicate that

~<Whatever gains

were made

in' encouraging social perspectives on GIS during the 1990s have since been lost" (O'Sullivan,
2006). I think. this sentiment is too strong and rather pessimistic. Yes, a large percentage of the
literature and sources that are commonly cited in the discourse are from the early and mid 1990s.
However, in a rapidly evolving field like GIS, these articles might be considered outdated.
Nevertheless, some of the principle arguments and concerns raised in the early 1990s remain
valid, while others are

DO

longer current and require updating. All in all, I agree with Schuunnan

and Kwan that as GIS continues to evolve, the theories and literature used to study the social
implications of GIS should keep pace. To date that has not occurred.
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Unfortunately, even though being critical of GIS is not necessarily synonymous with
studying the influence of GIS on society, with the "sharp drop·off in papers criticaJ of GIS, there
has been a corresponding withdrawal of emphasis on social and political aspects of GIScience"
and GIS and society (Schuurman & Kwan, 2004). My review ofliterature indicated that as the
debate and criticism about the nature and power of GIS subsided in the late 1990s and into the
early 20005 onJy a limited amount of innovative research has continued to try to capture or
consider the social implications of GIS. As a result, my review of the literature suggests that in
recent years there has been very little groundbreaking, forward thinking literature on the social
implications of GIS (Chrisman, 2005; Crumplin, 2007).
In retrospect, the skepticism exhibited about GIS in the early 1990s may appear "rather
paranoid" (O'Sullivan, 2006). Entirely abandoning concerns about the social implications of
GIS, however, is completely unjustified because many of the early concerns remain valid. For
example, as result of the cost effectiveness of GIS and readily available access, ethical
difficulties surround the use of GIS technology because it allows ambiguous authorship which
negates responsibility (O'Sullivan, 2006).
Although fields of study, such as GIStudies, examine the social issues surrounding GIS,
an inadequate amount of research has actually been published given the enormity of the subject.
I believe this indicates that more anention should be paid to the topics that GIStudies focuses on,
including the legal and ethical issues associated with the use of GISystems (Chrisman, 2005).
Most of the literature I have examined acknowledges that advancements in GIS technology since
the early 19905 have expanded GIS capabilities, increasing the number of both scientific and
social applications and subsequently the scientific and social implications. The resulting ';need"
to enjoy "what GIS can do FOR us," has caused individuals who were concerned about the
implications of GIS to set their concerns aside, in favor of adopting the technology. This
however, is not a sound reason to neglect the study of the social implications of GIS. Ifnothing
else it may actually make the need for literature that examines the relationship between GIS and
society even more important.
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GIS Technological Proliferation: Social Implications that Require Attention
The development and utilization of geographic information systems has and will
undoubtedly continue to influence society as its applications increase in variety and number.
The very characteristics that make GIS such a powerful and desirable technology: its ability to
capture, store, process, and represent an infinite number of types of data, also make it powerful
and devious, and exemplify why conceptualizing the mutual relationship between GIS and
society is paramount. As a result, GIS has been marketed to its users and accepted by its users as
an essential technological means of understanding data's spatial dimensions without granting
much consideration to its effect on personal privacy, access to spatial information, and the
representation and consumption of spatial data. The debate about GIS in society has influenced
the development and application of the technology, but whether or not the implications are being
adequately addressed remains an important and unanswered question (Schuurman, 2000).
Many of the concerns GIS critics voiced during the debate in the 19905, such as those
pertaining to privacy, data access, the consumption of infonnation, and the representation and
distortion of information remain issues of concern. Even after the flourish of scholarly work
pertaining to GIS and society, a consensus about i~ social impacts still has not been reached, and
there is no structure that unifies the schools of thought that have been applied to the topic (Sui &
Goodchild, 2003). In addition to not having an established framework, the fragmentation of the
discussion into discipline specific discourses presents a pressing concern, because the GIS and
society discourse has the potential to become so laden with social theory jargon that important
insights may become inaccessible to audiences outside of the discipline. Therefore, GIS
practitioners and the general public, who should be aware of the social implications, may not be
able to follow the rhetoric and conclusions drawn by social theorists. Additionally, because the
fora for the presentation of these articles are typically scholarly, discipline specific journals and
conferences, the points of view expressed may not reach a wide audience.
All parties-whether practitioners, users, social theorists or individuals uniformed about
GIS-are influenced by GIS. Therefore, everyone should be cognizant and involved in
understanding and addressing the social ramifications of GIS. "Paradigms in computing pass
like fashions at the mall," which makes it even more important for users of the technology and
social scientists to stay abreast of the latest advancements (Chrisman, 2005). Each change in
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GIS technology opens new opportunities for integrating quantitative and qualitative information.
Therefore, while users need to stay informed of the effects of rapidly changing paradigms, the
onus is on social scientists to examine the effects of technological changes and to communicate
their findings to scientists and the general public (Chrisman, 2005).

GIS Technology and Resources: Availability and Access
A common early criticism of GIS was that it was a technology that was inaccessible to
many and therefore produced an imbalanced power relationship between users and non-users.
Authors suggest that because there was limited public access to GIS, especially during the early
1990s when universities, goverrunents and large corporations were the one developing and using
the technology, there were concerns that GIS created disproportionate empowerment. The
concerns about the availability, accessibility, and empowerment of GIS technology are not
unique to GIS; similar concerns have been voiced when other technologies were introduced to
society (Sieber, 2006).4 The fact that these concerns were raised about other technologies does
not, however, negate the importance of recognizing and responding to the challenges and threats
as they pertain to GIS.
During the 1990s the combination of commercial interest in entering the GIS software
industry and competition within the industry caused large scale GIS software companies to start
producing the technology at lower costs. Despite decreasing prices and increased capacity, in
2000 GIS was not considered a democratized technology "in that it [was] neither accessible
physically or technically to those on the fringes of industry or large intuitions" (Schuurman,
2000). As costs to produce GIS software decreased, the price of software also decreased
(Schuunnan, 2000). As GIS software became less expensive the barriers to GIS technology were
removed, gradually making GIS more accessible to the public.
The competition within the industry also gave rise to improved technological capabilities
that spurred product development and diversification in the number of GIS applications and the
decreasing amount of technical knowledge required to operate them (pickles, 2006a). Since
2000 the democratization of the technology has taken off, and now GIS is accessible to
individuals within as well as outside of large institutions and industries. This democratization of
~ Two notable technologies for which concerns about empowernlent were also expressed include rural electrification

and telephony (Sieber, 2006).
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GIS technology is exemplified by pattern in which "each year innovative developers offer new
software packages that are easier to use, more powerful and more easily adopted by users with
minimal training" (Sui & Goodchild, 2003). Throughout the history of GIS, reducing price and
simplifying the technology has helped the industry to grow. Promoters argue that continuing to
make "geoinfonnation more accessible will stimulate the market, bringing new business
opportunities" which are favorable for both the public who can benefit from increased
accessibility and will feel more empowered, providing the industry with new opportunities for
profit (CSTB, 2003)
Historically, computerized displays of spatial infonnation required desktop monitors.
Recently, however, new mobile, wearable technologies such as wireless personal digital
assistants (PDAs) and global positioning systems (GPS) that are capable of collecting and
disseminating information have improved our ability to access spatial information. Three
additional approaches that were used to improve access to spatial information and GIS
technology include "simplifying the retrieval of data, developing interaction style and
representations for broader audiences, and lll1derstanding patterns of use and usability" (CSTB,
2003).
In the US, the government is not allowed to copyright public spatial information. Data
created and maintained by the

gov~mment is

required to be made available to the public for free

(Lynch & Foote, 2000). This is beneficial in two ways. It increases the government's
accountability for public spatial data and increases the availability of data to the public which
helps to remove the stigma that GIS serves state purposes (Lynch & Foote, 2000). However, it
also means that the government assumes the cost of collecting and processing public data that
can then be acquired by private corporations reconfigured and sold (Lynch & Foote, 2000).
These changes in the GIS industry broadened the GIS consumer base and encouraged more
individuals to use the technology. This also began to alleviate concerns about the power
relationships that arise as a result of disproportionate access, however they also give rise to new
issues of concern.
Despite the increased accessibility to spatial data and GIS software, it is important to
recognize that in some regards "even if GIS were available to everyone who owned a computer,
it would still not be a democratized technology as it would continue to embody algorithmic
thinking, [which is] itselflimited" (Schuurman, 2000). As new GIS technologies are developed
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for specialists, versions of these technologies should be modified to meet the needs of "ordinary
citizens who vary greatly in age, interests, familiarity with computers and databases, and
physical capabilities (vision, manual dexterity, etc.)" (CSTB, 2003).
Publ ic participation GIS (PPGIS) is one example of how GIS has been modified to suit
the general public. PPGIS emerged from NCGlA's Research Initiative 19 and was created in
response to the outcry about the exclusive nature of GIS. It is defined as a means of making
"GIS and other spatial decision-making tools available and accessible to all those with a stake in
official decisions" (O'Sullivan, 2006; Sieber, 2006). The idea behind PPGIS is that "giving the
average citizen access to the vast geospatial resources being assembled by government and
private organizations could mean a much bener informed citizenry and more equitable public
policies" (CSTB, 2003). Since the mid 19905 PPGIS has been applied on micro- and rnacro
scales. It has been lauded for improving participation in public decision making. At the same
time, however, individuals are concerned that "PPGIS might have the ... effect of submerging a
critical theory of GIS" (O'Sullivan, 2006).
It is important to note that due to the cognitive requirements of GIS there is a difference
between having physical access and functional access to the technology. In recent years, the
internet has served as a distribution channel for spatial data and software that increases the
availability of geographic information. It increases the risk of the misrepresentation of data and
the misuse of GIS and spatial data, which I will discuss in more detail later. Therefore,
recognizing how GIS affects those who interact with it and the type of access they have to it is
important because the infl uence of GIS can be different for those who use it and those who have
the theoretical background that is needed to use the technology in the most ethically and socially
responsible ways.

Personal Privacy
Human perceptions of privacy, like GIS, are inextricably linked to society and are
continually evolving in response to changes in technology, culture, and environment. Geospatial
technologies, by making spatial information more readily available and improving data
specificity, alter the way we define privacy. Therefore, it is not surprising that there is great
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concern about the effect of GIS applications that are used to collect, store, and represent personal
data on personal privacy (Armstrong & Ruggles, 2005).
Concerns about surveillance and violations of personal privacy associated with the use of
GIS are justified. Sui and Goodchild cite the unquestioned "collection of intrusive i.nformation
about individuals by either corporate or state interests as an example of bow GIS, along with
other information technologies can be used to monitor instead of serve society" which is a
reversal of the original intent (Crurnplin, 2007). Unfortunately, because the debate about the
influence of GIS is largely constrained to scholarly journals and conferences rather than being a
mainstream discourse, many citizens are unaware of how GIS is used to collect and store
information. As a result, the lack of public awareness about "the sinister aspects of surveillance
may lead to complacency"(Armstrong & Ruggles, 2005). The general public can only express
concern about and respond to matters they are aware of. If individuals were more aware of the
amount and type of information that is collected they would likely more proactively question
how their personal privacy rights are protected from intrusive uses of GIS.
As early as the 19605, digital mapping applications were being used by government
agencies, universities, and corporations in the United States. The first geo-coded address lists
were used by Ivory soap for marketing and sales initiatives (Chrisman, 2005). The Census
Bureau used GIS tec1mology and these address lists to collect, manage, and match socio
economic information with addresses (Chrisman, 2005). In this way GIS served as a cost
effective means for the US Census Bureau to gather and depict national socioeconomic data.
The Census Bureau's lise of GIS was one of the earliest applications in which it served as a
powerful tool capable of capturing personal data.
By providing cost effective means of data collection and processing, GIS reduced
operating costs for organizations and made more cash flow available for investing in other
activities. The money companies save using GIS can then be reinvested in acquiring and
processing even more spatial data, which extends the ability of organizations to "monitor"
individuals and organizations more closely. In 2004 a U.S. monthly magazine produced and
delivered a unique, personalized issue to each of its 40,000 subscribers with an aerial photo of
their neighborhood and a circle around their home on the cover (Entchev, 2005). Why would the
magazine take the time to do this? Well, it did not cost much to do and more importantly '1he
magazine wanted to make a point" that it is not hard to match personal information with personal
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spatial data. It did. People are unaware of how easy it is for their personal infonnation to be
captured and portrayed, and therefore when it is, they tend to feel as though their privacy has
been violated.
An unlikely but possible example of how GIS could be used to threaten privacy and

personal safety is by thieves querying databases containing infonnation about property owners to
locate "houses with dog licenses, ... houses where senior citizens live, and ... houses with alarm
systems"

10

decide which houses to target (Entchev, 2005). This example suggests one possible

way in which the availability of various pieces of personal infonnation can be collected and
combined to pose a threat

10

economic security and personal wellbeing.

Michael Curry suggests that "the ease of computer mapping, combined with the
increasing availability of data sets, has made maps [and new kinds of maps] more readily
available and made the possibility of infringement much more likely" (Curry, 19fJ7). GIS
technology increases the ability to survey and monitor everyday activity cost effectively because
technology such as "closed-circuit TV cameras, high resolution satellite imagery, tracking
devices, cell phones and geographically linked databases connect people in new and complex
ways" (McLafferty, 2005). With these technologies "rights to privacy and confidentiality face a
huge challenge as corporations, governments, and individuals collect and analyze an ever
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increasing array of personal, geo-coded infonnation" (McLafferty, 2005). Therefore, the digital
traces we leave everyday are becoming more pronounced. As the technology advances, and
users became ~ore familiar with GIS applications and adapt the technology for innovative uses,
the potential for GIS to infringe on individual's personal privacy dramatically increases.
Issues involving GIS and privacy revolve around both the availability of data and the use
of personal, economic, political, and demographic data 10 track movements. Despite the
prevalence of data collection "very few people stop to question what data are being collected
about them-such as their credit history, where and when they shop, their address, and the types
of products and brands they purchase---<>r who might be given access to this
infonnation"(Crumplin, 2007). Although these concerns about privacy apply to all individuals,
there may be a disproportionate effect on females (McLafferty, 2005). As a result of increased
accessibility, GIS technology is now incorporated into a number of daily tasks such as shopping,
searching for real estate, and planning trips. The emerging field of GIS and feminist geography
suggests that women who tend to bear more "domestic responsibility" may be "more vulnerable
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than men to corporate tracking of purchases and expenditures and associated corporate marketing
campaigns" associated with these activities (Mclafferty, 2005). This raises, in a new light, the
long standing concern about the ability of GIS to generate power-knowledge relationships by
enabling "people, families, institutions and corporations to exert power over other people by
monitoring their movements and behaviors" (McLafferty, 2005).
GIS databases can store information pertaining to demographic census data, the location
of a cell phone to within meters, and satellite remote sensing images that are accurate to the
centimeter. This however, is not recent a technological development; the fust remote sensing
satellite, TlROS was sent in to orbit in 1960, providing large scale images. Satellite imagery has
been used. for wildlife censuses and to estimate "densities" of people as well (Armstrong &
Ruggles, 2005). Currently satellites are capable of producing images with margins of error
within less than a millimeter. As the precision of the satellites continues to improve, the
specificity, accuracy, and variety of the data they collect will continue to improve.
The management and use of spatial data poses an interesting challenge for end-users and
the recipient audience because individuals and society could be adversely affected by both using
and choosing not to use personal data. Databases store extensive information for areas that range
in scale from states and counties to metropolitan areas and towns. The availability of this data on
small scales infringes on personal rights because if data represents only a small number of
individuals, anonymity is lost. However, protecting individual privacy also cause problems
because if data that represents small samples of people is excluded from GIS analysis, the results
of the analysis may be skewed and misrepresent the population. Geo-masks have been used to
rectify this problem by disassociating the original data point from anributes associated with it.
These masks address the "need to protect geo-privacy while making geo-referenced individual
level data available in such a way that analytical resl.l1ts are not significantly affected" and the
mask is not reversible (M.-P. Kwan, Casas, & Schmitz, 2004).
Available personal data "may include tax and land records, property titles, data on
construction or occupancy permits, data on residency or on water use" and even criminal records
(Lynch & Foote, 2000). The concern about this data is not just that it is available, because much
of it is public information that would be available at a town office, but rather the integrity of the
data. As with all data there is always the possibility of inaccuracies however, "as information is
distributed, and redistributed, and stored in ever greater quantities" using GIS "the ability of
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individuals to know who may be holding and distributing incorrect data on them becomes a more
complex. problem" (Lynch & Foote, 2000). Additionally, the availability of the data and the
number of people using the data provide more opportunities for the data to be altered, increasing
the likelihood of inaccurate data. False data or misuse of personal infonnation poses a threat
because it can cause both economic and social hann (Lynch & Foote, 2000).
Currently databases are not held to uniform data management standards and individuals
may not be granted the opportunity to know what information about them has been collected or
to verify that information about them is correct (Lynch & Foote, 2000). These challenges
associated with the increased capacity and prevalence of GIS have not been addressed and are
''becoming increasingly troubling as more and more data on private citizens is collected and
stored on computers" (Lynch & Foote, 2000).

Representation and Distortion
Principles for the representation of spatial information that apply to traditional
cartography also apply to the production of maps using GIS. These doctrines are referred to as
the map communication model. The first principle states that there is "a clear separation
between the cartographer and the user" in which the map serves as a communicative agent
(Crampton, 2001). The second is meant to inform the cartographer's construction of maps by
emphasizing the importance of recognizing «the cognitive and psychophysical parameters of the
map user's ability to comprehend,

l~

and remember the information communicated by the

map" (Crampton, 2001). Like cartographers, practitioners of GIS should be well versed in map
making methodology and cognizant of their audience and the ways in which they choose to
represent spatial data.
One important determination cartographers and GIS practitioners make is how to
represent three-dimensional space on a two-dimensional surface. In order to represent global
geographic information on a two-dimensional surface, such as a computer screen or a piece of
paper, the integrity of the information the image represents is compromised. GIS maps represent
three-dimensional space using a two-dimensional Cartesian coordinate system, which by
definition distorts the representation of information. A transformation of data from three
dimensional space to two-dimensional space cannot simultaneously preserve all foue spatial
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characteristics: direction. shape. area. and distance. Different projections presene different
ombinations of these :;patial characteristics (Figure J). For example azimuthal projection.
preserve direction. confoffilal maintain shape, equivalent retain area, and equidistant presen'
distance. For some maps maintainmg area is most important. but for olher maps used for
example for navigation preserving direction is more important.
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Figure 3. The US projections centered at .:+0 .~ 100 W. The Lambel1 Conformal Conic projection
distorts area and shape, but direction is preserved. TIle AJbers Equal Area Conic projection
distorts distance while maintaining propol1ional areas and direction. The Global Coordinal
ystem North American Datum 1983 represents the latitude and longitude coordinates and
distorts area, distance. and shape. The dIstortIon IS greatest closest to the poles. As with all
projections, each one distorts the Image differently. but the data It reoresents remains the same
(Dana. 2000).
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.nother challenge of representing spatial infom13tion is that it is complex and infinite.

[are, "in practice geograpb.ic lI1fOIl113tion must somehow approximate, generalLze or
implify the \\'orld so that it can be described in a tInite number ofruples."' which are Cartesian
ordinate points located in Euclidean space (Goodchild. 2000). GIS uses two data models to
represent spatial infonnation. The raster and \ ector data models each ha\e in.herent merits anel
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weaknesses for portraying different types of data (Figure 4). The abilities and limitations of
these models should be carefully considered.
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Figure 4. Comparison of vector and raster data models for lines (A), points (B), and polygons
(C).
Raster data represent geographic information by dividing space into pixels (or cells) of
equal size. Values for attributes are assigned to each cell. Raster data are often used to represent
continuous data that change across a landscape, such as temperature gradients, land cover
classifications, slope, and population density. It is also able to represent discrete data. Raster
data effectively represent large amounts of information and facilitate quantitative modeling and
mathematical analysis. Raster data also have several inherent limitations. First, raster data
inevitably distort the representation of data because "the curved surface of the earth can not be
covered by uniformly sized, non-over-lapping square cells" (Schuurman, 2004). Second, the
specificity of data is restricted to the area of the pixel. Within the pixel there could be more than
one classification of the attribute. For example there could be multiple types of land cover that
occur within a 30m X 30m pixel. Despite there being mUltiple types of land cover and therefore
multiple values that could be assigned to the pixel, only one can be assigned. This example
describes, what is referred to as the mixed pixel problem. Several methods can be applied to
determine which value should be assigned to the cell, each one, however, weighs the value of
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each characteristic within the pixel differently. Regardless of the method used to address the
mixed pixel problem, the specificity of data for areas smaller than the pixel is lost causing the
cell to represent an approximation of the data..
The alternative model, vector data, consists of points, lines, and polygons. The locations
of vector features are defmed using longitude and latitude coordinates. Maps created using
vector data bear closer resemblance to traditional cartographic maps (Schuunnan, 2004). Vector
data can represent the location and size of discrete objects with greater accuracy than raster data.
It is often used to represent boundaries and features such as buildings, roads, and bodies of
water. The inherent limitations of vector data include its inability to represent continuous data
and that it is not conducive to analysis functions that are based on algorithms. Therefore,
applying analytical processes to vector data can be labor intensive. Data can be converted from
raster to vector and vice-versa. Although data conversions are useful for data analysis the
conversion process can reduce the accuracy and precision of data. Converting vector data to
raster loses accuracy, whereas going from raster to vector causes more data precision to be lost.
A common and costly misconception is 10 forget that real world features are represented
in a GIS as a static "snapshot" in time, even though the underlying feature may be continually
changing. This again caUs into question the ability of GIS to represent reality because maps do
not represent reality in a vacuum completely removed from societal nonns. As Pickles suggests,
"maps render the world-as-picture within a system of norms, codes, symbols, and technical
conventions that evoke a world such as it represents the real" (pickles, 2006b). As societal
norms change, the reality that the map attempts to represent will become more dissimilar to the
societal reality.

In order to address these and other issues of distortion, mapmakers have to determine
which projection, data model, and snapshot of data will best represent the infonnation and suit
their intended purpose. Once the map is published, however, it becomes the responsibility of the
user, the conswner of the information, to avoid being misled by the representation. In order to
do this the user has to recognize the image's subtle nuances including the projection, the data
model, the scale, and the response color schemes can evoke. Although the onus is on the
mapmaker to make appropriate stylistic choices and disclose the methods, map users are also
responsible for critically assessing the credibility and biases of the image.
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A threat GIS poses is that individuals who are not trained in the conventions and theories
of GIS will not likely recognize the merits, shortcomings, and subtleties of a map's projection or
the classification of data. Consumption of information presented by GIS technology and maps,
both made using GIS and traditional cartographic methods, is affected by the cognitive approach
exhibited or adopted by both the map maker and the map user (Sui & Goodchild, 2003).
Although these challenges are not different from those that cartography has presented for
centuries, the ease with which maps are created using GIS increases the number of maps in
society, thereby making cautious consumption of geographic information even more important.
In order to provide people with the skills to assess maps in these ways, interpreting geographic
images and information should be incorporated into educational curricula.
For society, increasing access to GIS is both beneficial and detrimental because
advancements and developments make GIS technology "easier to use, more powerful, and more
easily adopted by users with minimal training" (Sui & Goodchild, 200]). As a result, the
"technology might be easy to use, but the cost is a loss in the reliability of the information, which
is what the user really wants and assumes to be present" (Crumplin, 2007). Providing public
accessibility to the information collected, processed, and stored by GIS and allowing users with
relatively linle training to produce data, images, and maps is not inconsequential. It can result in
representations of information that are even more misleading and distorted than they would if the
data were processed by trained GIS practitioners.
In some instances the accuracy of data is vital. Therefore, to protect against the threat of
inaccurate information or using data that is not designed for their intended purpose, firms often
hire lawyers as consultants when "bidding on contracts, particularly for infrastructure projects
such as 9] 1 mapping, automobile navigation systems, placement of cables or pipes underground,
and so on" (Lynch and Foote 2000). In these instances misuse of data or errors in data such as
"an address incorrectly linked to a phone number could leave a heart anack patient without an
ambulance, a gas pipe left off a map of underground utilities could lead to an explosion when
workers cut into it" (Lynch & Foote, 2000). Individuals are becoming more apprehensive about
sharing spatial data because they "worry about being held accountable for data they have passed
on to others who may not use it correctly or in the intended way" (Lynch & Foote, 2000). This
fear of culpability for data could eventually begin to diminish the availability of data.
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Even when the methods and assumptions used to make a map are disclosed and
individuals are well versed and conscientious about map making techniques, maps can obscure
or misrepresent information. As Pickles indicates, "the many specific decisions, compromises,
adjustments, generalizations and slippages" associated with maps can cause knowledge and
infonnation to be obscured or even disappear (pickles, 2006b). In doing so, the process used to
create a map "erases the work the map actually does" (pickles, 2006b). Doel concurs that "the
power of maps ... reside in their capacity to seduce rather than produce; to lead astray rather than
to render visible: to disappear rather than make appear"(pickles, 2006b). As a result, maps are
empowered and become a potentially powerful tool for persuasion. Therefore, the general public
is prone to be misled by these images that appear to represent reality. This phenomena, however,
is not unique to GIS and maps.
As with other fonns of media, including print, tables and graphics, television, and the
internet, people should be conscientious consumers of information. People should be critical of
GIS representations of data, just as they would be critical of documentaries, written text, and
other forms of media. They should not "[accept] anything at face value" (Sheppard, 2005).
Consumers should not allow maps to "seduce" them because as a result of being "seduced we all
too often lose sight of the complex matrix of institutions, practices and discourse on which they
depend" (Pickles, 2006b). We must remember "a picture is worth a thousand words," but those
words, as Harley suggests, might not be the ones we initially presume they are. All forms of
media are representations of reality that are influenced by the biases and decisions that are made
by the publishers. Nonetheless, both the beauty and danger of "new-mappings" is the way "they
open up new interlocations, new spaces in-between, new possibilities that allows us to think. and
act differently" (pickles, 2006b). Therefore, regardless of the credibility of the reality maps
represent they allow us to expand the way we think about and respond to spatial information.

CONCLUSION
Practitioners, users, social theorists, and even individuals who do not know about G}S are
all influenced by it. Therefore, to understand the social implications of GIS there has to be an
understanding of what Chrisman (2005) refers to as the "full circle," the ways in which GIS and
society evolve together, shaping one another. Unfortunately, much of the literature has
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exclusively looked at the linear relationship between either the effect of GIS on society or the
effect of society on GIS rather than considering both simultaneously (Chrisman, 2005). As
Chrisman suggests, "by turning full circle, connecting from social needs to technical issues, then
back to the social realm, we avoid the flaws of isolating implications from their causative
environment"(Chrisman,2005). I agree with Chrisman's call for practitioners and critics alike to
think about the study of GIS as "a matter of our choices, not just the

inters~tion of conflicting

forces"(Chrisman,2005). Therefore, we need to determine which choices benefit and which
adversely affect society in order to determine the merits and dangers of using GIS. We need to
know both what GIS can do TO us and FOR us.
Additionally, the discussion about the social implications of GIS should not be as laden
with discipline specific rhetoric and social theory jargon as it has, because it makes important
insights inaccessible to audiences outside of these disciplines. The language and venues in
which the social implications are discussed should be made more accessible to both specialists
and the general public, which leads me to suggest that perhaps it is time for the NeGLA or
another organization to hold another meeting to discuss the current social implications of GIS.
Providing another venue for individuals to discuss the social implications of GIS would
reinvigorate the discussion about the ramifications of technological accessibility, data
availability, privacy, and distortion and representation of data and how they can be addressed.
Another meeting could help reinforce the fact that "GIS is pervaded with social (disciplinary,
economic, political, etc.) influences, ... that ... are not necessarily evil, but the very reasons for
doing GIS in the first place"(Chrisman, 2005). Once we can identify these influential aspects of
the

t~hnology,

we can begin to figure out how we can come to terms with GIS and how we can

live with it for better or worse.
We can not allow our concerns about these issues to hinder us from exploring the
applications of GIS; however, at the same time we can not merely adopt and implement GIS
technology without acknowledging and responding to its social impacts. Our means of living
with GIS have to be fluid and capable of changing because "the geographic world is continuous
and infinitely complex, and therefore there arc an infinite number of locations in space and time
to be described" which means humans will continue to conceive technology that can capture,
store, and present this information (Goodchild, 2000). As a result of the infinite number of
possibilities associated with spatial information and our desire to have command over it, "GIS is
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not fixed and given but constantly remade through the politics of its use, critical histories of it,
and the interrogation of concepts that underlay its design, data definition collection and analysis"
(pavlovskaya, 2006).
I have begun to chart the dimensions of GIS technology, concerns about its social
implications, and proposed a course for further examining and addressing its ramifications. The
future of GIS technology and its social implications, however, remain uncharted and unknown
and given the democratization of the technology now, more than ever, "openings exist for new
meaning, uses, and effects" (pavlovskaya, 2006).
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